IT is reported in the Archives of the Rbntgen Ray that within but a short time of the introduction of X-rays thirty-five years ago, John Maclntyre, of Glasgow, took the first rontgenogram of the heart in this country.
In those early days the X-rays were thought incapable of giving little more than an untrustworthy view of the general shape and size of the heart. Since that time, however, with increasing precision in technique and continuous improvement in apparatus, a vast amount of work has been carried out in the investigation of the radiographic shadow of the heart. At the present time there is little which the skilled radiologist cannot perceive in regard to the heart shadow, and many diverse deductions can be made.
It is, consequently, rather to be wondered at that in the majority of our standard textbooks on general medicine, and even in treatises dealing more particularly with diseases of the heart, little or no reference is made to the utility of radiology in the examination of the heart. Where reference is made, it is generally not stated with any degree of assurance whether such examination is a necessary or, at least, a helpful aid to the diagnosis. In consequence, one observes an indifference to cardiac radiology in this country as compared with the interest shown on the Continent and in America.
The explanation of this indifference may lie primarily with those cardiologists who are satisfied with the information which auscultation and percussion furnish in regard to the general size and type of the heart, and who may further consider that the more precise data which radiology affords serves little or no additional purpose in the differential diagnosis or prognosis of cardiac disease.
The radiologist, on the other hand, may be obliged to admit, when called upon to make a detailed examination of the heart, that the time entailed, the essentially elaborate apparatus considered necessary, and, in some cases, the overexposure to radiation, all constitute deterring factors; and further, that even though these factors were overcome, the ultimate result of the examination would be of doubtful value to the cardiologist. For both investigators it may be argued, perhaps, that the chief reason is to be assigned to the regrettable absence of any universally accepted standard method of examination.
If a method is to be standardized it must, of necessity, be simple in practice and not elaborate in construction. With this end in view, and with the intention of investigating the utility of heart measurements, some three hundred cases were specially examined in the Radiological Department of tbe Royal Infirmary, Edinburgh.
At this juncture it may be permissible to present very briefly some aspects of the value of cardiac radiology in general medicine. It can, I think, be definitely asserted that radiology offers a more accurate delimitation of the heart borders than even the most skilled percussion. Percussion at best gives only indirect evidence. Radiological evidence, on the other hand, is direct evidence based on physical laws which cannot err or suffer from personal idiosyncrasy, provided always that a rational method and a precise technique are adopted.
In textbooks on cardiology various writers disagree as to the normal position of the right border of the right auricle. Potain states that it corresponds with the right border of the sternum, others assert that it lies within this limit. Vacquez and Laidlaw state that at any rate any extension beyond the right border indicates a pathological condition. Cowan and Ritchie sum -the position up by writing that JULY-ELECTRO-THERAP. 1 " the area of cardiac dullness under normal circumstances is an inaccurate guide to the size of the heart, for, though the left and upper margins can be delimited fairly accurately, the right margin is always within the right border of the sternum-and further, the so-called areas of superficial and deep dullness are notoriously inaccurate" (fig. 1 ). It must always be remembered that percussion of the heart is rendered inaccurate, not only on account of the continual intrinsic movement of the organ, but also in virtue of the extrinsic movement occasioned by respiration and alteration in position of the patient. Dietlen states that the excursion of the heart by normal pulsation may vary from 2 to 7 mm., while in pathological hearts, most noticeable in exophthalmic goitre, extreme bradycardia and dilated left ventricle, the excursion may be anything from 7 to 20 mm. The excursion of the heart, consequent on respiratory movement and altered position of the patient, may affect the shape and measurement of the heart to an even greater degree. In forced respiration (fig. 2 ) the transverse diameter may show a variation amounting to 3.5 cm., while on quiet respiration a variation of about 1 cm. is normally shown. Again, by leaning slightly to one or other side in the erect posture, the heart may be seen to swing from 1 to 2 cm. from the median line. In the erect position the heart appears to be elongated with a shortening of the transverse diameter, partly due to a forward rotation of the organ, while in the recumbent position the vertical diameter is reduced and the transverse diameter is correspondingly increased.
It therefore becomes evident that by percussion a precise demarcation of the cardiac outline can only be obtained with great difficulty, having regard to the pulsation, respiration and position of the patient. If such an outline should be desired, upon which accurate measurements are to be made, radiological examination alone will furnish it with accuracy.
There are other directions in which radiological examination of the heart can be of assistance to the clinician. In many cases electro-cardiographs of the heart have shown interesting and sometimes confusing anomalies, for the explanation of which several hypotheses have been advanced. Variations in electro-cardiograms with alteration in the position of the same patient, while using the same leads, can only be explained by the alteration in the position of the heart. This was studied by Hering and eventually led Waller to advance his axial hypothesis. Since the anatomical and electrical axes of the heart are closely approximated, the radiograph, in giving the clearest definition of the anatomical axis, furnisbes direct evidence of the electrical axis. To make Waller's axial hypothesis impregnable, Vacquez and Laidlaw consider that ventricular mass must be taken into account. The surface area of the heart obtained by radiographic projection should therefore also furnish a helpful factor by recording the mass of the organ.
Electro-cardiography has been stated by some writers to be of little value in the diagnosis of valvular lesions of the heart, there being often no characteristic differences shown between curves of aortic or mitral insufficiency. It is stated by Pardee that electro-cardiographic curves, by showing a relative increase in size of one or other chamber of the heart, may assist in the diagnosis of valvular lesions, but that, as he points out, in this respect electro-cardiography falls far behind radiological examination. In conditions associated with adherent pericarditis where the radiographic examination is usually-characteristic, normal electro-cardiographic curves may be recorded. Again, in the differential diagnosis of functional and organic valvular conditions of the heart, it was hoped that radiology would be of assistance, but writers on this subject state that, contrary to expectation, radiology gives aid only by chance, and that any visible changes are only a late manifestation. In the early stages changes are too slight to be of importance in aiding the diagnosis. If functional murmurs of the cardio-pulmonary type however are, as Potain taught, dependent upon the size of the heart and the type of pulsation, then radiographic estimation of the area of the heart will prove of some value in their explanation. These murmurs have been shown to be less frequent in large hearts and more frequent in the dropped hearts of chlorosis and tuberculosis. It is thus shown that radiology is of greater value in estimating the position, size, and shape of the heart than even the most accurate percussion, that with it valuable aid may be given to the determination of variations in electro-cardiographs, by showing the anatomical axis of the heart, and the relative dimensions of the various chambers, and that in certain cases the determination of functional heart murmurs can receive considerable assistance.
I do not intend here to discuss the differential diagnosis of aortic aneurysm, since X-rays have long been recognized as offering the most conclusive evidence in the diagnosis of this condition.
The methods that are commonly used in the radiological examination of the heart may now be considered.
Radioscopy.-By means of the fluorescent screen a general view of the thorax is obtained. Owing to the divergence of the rays at the short focal distance usually employed, marked enlargement of the object is produced on the screen, which must always be allowed for. The presence of gross cardiac conditions can be detected, and aneurysmal dilatation of the aorta or any concomitant mediastinal, pulmonary or diaphragmatic abnormality recorded. In some cases it may be of significance to observe the type of pulsatiOn of the heart. A weak action-type of pulsation is seen most commonly in enlarged hearts and particularly in conditions of insufficiency from chronic myocarditis. A powerful action-type is observed in hypertrophic conditions, in patients with contracted kidneys, and most noticeably in conditions of aortic insufficiency. In pericarditis there may be little or no visible pulsation.
The patient should also be examined in the various oblique diameters, and from such angles information can be obtained of localized enlargements of the heart shadow. It is usually only from an oblique view that direct evidence of enlargement of the right ventricle can be derived.
A method of estimating an increase, posteriorly, of the left ventricle was advocated by Vacquez and Bordet. This is the angle of disappearance of the left ventricle at the left lateral border of the vertebral column when viewed in the right posterior oblique position. The patient is placed with his back to the fluorescent screen and rotated to his right side. During this rotation the shadow of the left ventricle passes to the right and that of the vertebral border to the left. When the most lateral border of the ventricle just coincides with the vertebral column, the angle which the patient then makes with the fluorescent screen is recorded either by the use of a rotating turn-table marked off in degrees or by the use of a goniometer. These investigators state that when this angle is greater than 25 to 30 degrees the left ventricle is enlarged posteriorly.
The writer has used this method in most of the cases examined and concludes that it is of little value, since several factors are introduced which render comparative estimations inaccurate. Owing to the large amount of focal aberration obtaining at a short focal distance, it is essential that the distance of the heart wall from the vertebral column should correspond in different patients. The depth of the chest, however, varies considerably in different individuals, also the posture adopted by the patient, some tending to stoop, others to stand erect. These factors produce differences in distance between the heart and the vertebral column and thereby introduce considerable errors into this estimation.
A much more accurate method of estimating posterior enlargement of the heart is that of determining what has been called by Morison and White the cardio-radiographic index (fig. 3 ).
The method was devised by Vacquez and Bordet, and consists in directing a narrow vertical slit of rays on the screen tangential to the left border of the heart. A mark is then put on the screen corresponding to this border. While the patient is kept as motionless as possible, the X-ray tube is then shifted to his right side a distance of 10 cm. and the diaphragms have opened up. The rays are now passing obliquely across the posterior wall of the ventricle, and thus the left-most border of the ventricle is thrown to the right of the initial screen mark. A second mark is placed on the screen corresponding to the shadow of the left border of the heart produced by the oblique tangential ray, and the distance between these two markg forms the index. Since the left ventricle occupies a position posteriorly in the heart, and since any initial enlargement of the ventricle takes place in this direction without appreciably altering the transverse diameter of the heart, such an estimation as may be afforded by this index should be of value in determining the lesser degrees. of enlargement which are not detectable by percussion.
The figur9s obtained by Morison and White for the normal heart correspond to those obtained by Vacquez and Bordet, and show that in the normal subject the index varies between 7 and 14 mm., with an average of 10 mm. at a focal distance of 60 cm.
Morison and White further examined a series of cases exhibiting pathological heart conditions. The highest index they record is 42 mm. All the cases with a high index showed clinical evidence of enlarged hearts, but they further state that in their series " a few cases have been met with where it has been possible to say that hypertrophy exists, but where ordinary screening, percussion and palpation gave no evidence of the same.' Owing to the enlargement generally of the radioscopic shadow at a short focal distance, ordinary screen examination does not form a method of precision in estimating the actual size of the object under review.
Ortho-radioscopy.-Ortho-radioscopy provides a method of precision even at short focal distance and with it accurate measurements of the heart are obtained. In this method a narrow beam of the rays is used and projected tangentially to the borders of the heart in rotation by shifting the X-ray tube as required, the outline obtained being drawn in by the observer on a cleared film affixed to the fluorescent screen. Since in this way only the normal beam of rays is used which is perpendicular to the screen and tangential to the border of the heart, there is no deformation of the orthodiascopic projection, and the orthodiagram obtained furnishes an accurate representation of the heart in respect to its shape and area.
Orthodiagraphy, as the method of obtaining tracings by orthodiascopy is termed, was advocated by Moritz. Since then other workers have devised special apparatus for the perfecting and-simplifying of the method, notably Groedel and Destot. There can be no question that the method is accurate enough, but it entails considerable experience and dexterity on the part of the radiologist, and consequently introduces a personal factor. The more skilled and resourceful the examiner, the more accurate 1246 21 Proceeding8 of the Royal Society of Medicine 22 will be the results obtained, and vice versa. The co-operation of the patient is also required to obviate alterations of position and abnormal respiratory movements; the method is therefore not generally useful in, for example, the examination of children, or in unintelligent patients.
For measuring the volume and horizontal circumference of the heart two interesting methods have been suggested. The first method, that of Palmieri described in 1920, with later modifications by Lysholm and Berg-Schatzki, produces, with the aid of an elaborate piece of mechanism operated automatically during orthodiascopy, a plaster cast of the heart. The method is accurate and the "radioplastik," as it is called, is undouibtedly of great value, the only apparent objection being the difficutlty of storage of large numbers of these plaster models.
The second method is that of the horizontal orthoprojection of the heart described by Klason in 1930. In this method the circumference of any horizontal plane of the heart can be mapped out by an automatic process also operated during diascopy.
Teleradioscopy. Teleradioscopy, or screening at a focal distance of at least 2 metres, would be the viewing method of choice if it were not for the fact that specially powerful apparatus is required, and that a more penetrating beam of rays is necessary, this latter factor causing a more rapid deterioration of the X-ray tube. A teleradiograph, by which is meant a radiograph taken at a distance of at least 2 metres from the local point, affords the simplest method of reproducing the true outline of the heart. No personal factor is introduced other than the setting of the patient and the centring of the tube. Kohler first introduced this method, which he terms telerontgenography, and he has used it consistently in his work. Theoretically, the further from the focus of the tube, the more parallel do the X-rays become, and the less deformed will be the shadow cast by the patient in apposition to the screen. Various workers have used various focal distances. Vacquez and Laidlaw use 3 metres, Bordet uses 2' metres, while Kohler uses 2 metres. Even at 2 metres distance the focal aberration is small, amounting to scarcely 5 mm. in enlarged hearts and 3 mm. in hearts of more normal dimensions. This variation only affects the left side of the heart, since that border is further from the mid-sagittal plane of the body than the right border. Aberration tables are easily obtainable, from which corrections may be made, if desired, for various focal distances, the most accurate being those given by Kohler.
With such methods of examination at our disposal, what can be described as a comprehensive yet simple standard technique? In answer it is suggested that a radioscopic examination of the thorax, in conjunction with a single six-foot postero-anterior film from which measurements are taken, gives as much information as is of clinical value.
The technique as adopted and used throughout by the writer consists, firstly, in examining by radioscopy the thorax and heart of the patient generally, both in the postero-anterior and oblique positions, any visible abnormalities being duly recorded. The general type of the heart is noted, and the aorta is carefully examined as well as the posterior mediastinum. The patient is requested to breathe deeply, and the diaphragm movements and movements of the heart with respiration are studied. The cardio-radiographic index is then taken as accurately as possible, this being found difficult to do with young children unless some means of fixation of the patient is adopted. The tube is carefully centred over the base of the heart and the patient removed to a distance of six feet from the focus of the tube. A telerontgenogram is then taken at an average exposure of 11 seconds.
The exposure of anything over one second ensures that the shadow of the heart will show the total outline of systole and diastole of the various chambers, except in a marked case of heart-block where special exposures may require to be made.
The question of the phase of respiration at which the exposure should be made has to be considered. Kohler takes his radiographs on a rather full inspiration. It seems that this is not desirable on the grounds that, firstly, it cannot be determined whether the patient will take a full inspiration by thoracic breathing or by abdominal breathing, and radiographs taken on these two types of respiration will not be comparable, and secondly, since it is shown that the pulsations of the heart s.how greater excursions on deep inspiration, the outline of the heart will consequently be more blurred.
It is my opinion that all telerontgenograms should be taken during the postexpiratory rest phase of normal quiet respiration. This gives the greatest uniformity. A 2-metre telerontgenogram having been obtained, a tracing is made on a superimposed cleared film, this baving the advantage of leaving the original film undamaged for future reference.
The Poinits D. and G. are those taken by Groedel in measuiring the cardiac area. air cap of the stomach. On the right side part, at least, of the superior vena cava is usually apparent and the right auricle is practically always distinct ( fig. 4 ). Only occasionally is the right border of the ascending aorta not wholly distinct, and a smooth curve can be employed to complete the outer border of the aorta. Similarly, the lower border of the heart can be reasonably accurately delimited by a smooth curve. The diaphragms, clavicles and thorax can also be traced in if desired.
To obtain measurements according to the plan of Groedel, a central line is first drawn as nearly as possible in the mid-sagittal plane of the spine, and on to this line perpendiculars from the most lateral points of the right auricle and the left ventricle are dropped, the sum of these two measurements determining the transverse diameter. Another line is then drawn from the apex of the heart to the upper limit of the right auricle (Groedel's point D), this distance determining the longitudinal diameter. From this line perpendiculars are erected, firstly to the right auriculo-diaphragmatic junction, and secondly to a point on the left arc of the heart which represents the upper limit, of the left ventricle (the G point of Groedel). The summation of these two perpendiculars gives the diameter of the base of the heart. These points, D and G, often present difficulty in determination. They can, in most cases, only be localized by orthodiagraphy, and their localization in the long run is of such doubtful value that most workers now disregard them and measure only the transverse diameter. The angle which the longitudinal diameter makes with the central line corresponds to the anatomical axis of the heart which, as has been previously stated, should be of value to electro-cardiography. In hyposthenic individuals or individuals with long narrow chests, or who show a physiological type of so-called drop heart (cor pendulum), this angle tends to be more acute, whereas in hypersthenic subjects, short-chested or stout subjects, the angle tends to be more obtuse.
Moritz, Vacquez, Bordet, Claytor and Merrill, have all drawn up tables of these *diameters for the normal heart in relation to height or weight of the normal subject -for different age-periods, and these tabulations have been found to agree tolerably well within the normal limits. In some cases the height, in some the weight, and in some the age has been taken as a basis for comparison. Those of Claytor and Merrill, in which the weight of the subject determines the grouping, are probably the most reliable.
The next determination is that of the surface area of the heart. Most of the writers on this measurement adopt the plan of Groedel, which is to join by a smooth curve the predetermined point G on the left side, representing the upper limit of the left ventricle, to the point D on the right side which indicates the upper border of -the right auricle. The points of intersection of the heart shadow with the diaphragms on either side are also joined by a smooth curve, and the ovoid enclosed -by these lines is measured with an Amsler planimeter. Moritz set up standards of normal cardiac area in relation to the height of the subject. Claytor and Merrill in their estimations compared the cardiac area with the height and weight of the individual, and found that while there was no definite relationship between cardiac area and height, a more or less definite relationship appeared to exist between cardiac area and weight. The cardiac area is generally quite easily measured by the method of Groedel in hearts of more or less normal appearances, but in pathological hearts, owing to the alteration of the position of the aforementioned points, measurement of the surface area frequently presents great difficulty. On anatomical grounds the writer is of opinion that the measurement by Groedel does not represent a fair estimate of the total cardiac area in enlarged states, since in the method already described, a considerable portion of the left auricle at least is left out of account, and also the base of the heart which usually takes part in any generalized cardiac enlargement. Moreover, it is observed that in many cases the pulmonary arch and the aorta share in the cardiac enlargement ( fig. 5 ).
It occurred to the writer that the simplest method of determining the area of any heart would be to measure the total cardiac area, including the aortic shadow, this measurement providing a fairer estimate in all pathological states of the greater or lesser degrees of cardiac enlargement, excluding cases of aortic aneurysm. Occasionally the complete aortic shadow can be definitely outlined, and in those cases in which it cannot be precisely determined it can be presumed within reasonably narrow limits. Taking the area, as obtained by the method of Groedel, for the surface projection of the heart of a normal healthy adult male, we find that it is approximately 90 sq. cm. By the method used herein the total cardiac area for the normal healthy adult male is approximately 130 sq. cm., an increase of 44* 4%.
This method of estimating the area of the total cardiac shadow was adopted throughout this investigation. The method is simple enough and the results appear to be uniformly satisfactory. If the heart is considered purely from a physical standpoint, we should expect to find in two similar individuals of the same physical activity an accurate correlation between their cardiac dimensions, but as no two individuals are absolutely alike, s6 no two hearts are identical in every respect, and we must therefore attempt to arrive at an estimate of what the cardiac dimensions ought to be in relation to the individual. In order to relate the heart to the individual we must adopt some method of measuring the individual. Many and various methods have been so tried; the cardio-thoracic ratio of Danzer; the method of van Zwaluwenburg of expressing the product of the cardiac diameters as a function of the weight of the subject; the index-method of Lau'ri Taipale which takes the width of the shoulders into account; and finally the measurement of the wrist as an index of the size of the heart. Physical laws would suggest that a closer relationship may be found to exist between the size of the heart under normal conditions and the mass of the body tissue which the heart has to supply with blood. The surface area of the body, which is a factor of the height and weight of the individual, can be accurately determined and is an expression of the mass of the body tissue. The surface area of the heart is a factor of the size of the heart. It follows, therefore, that if we relate the surface area of the heart to the surface area of the body we should obtain an index which will hold good for different individuals under similar circumstances. This relationship should remain constant in healthy adults The shaded area represents the cardiac area according to the method adopted by Groedel. Note dilated left auricular area and widened heart base not included in this estimation.
with only small variations due to fluctuations in body weight, since the height of an adult and the size of the heart virtually remain constant from year to year. In children, on the other hand, the heart is relatively larger in proportion to the body than in the adult, tending about the age of puberty to assume the adult proportion. It is understood that clinically perhaps the most important physical observation to be made in the detection of heart disease lies in the estimation of the size of the heart, since in the great majority of pathological hearts enlargement of the organ in one or other direction is a constant finding. Percussion alone is not an accurate enough guide to minor degrees of enlargement and the measurement of the transverse diameter of the heart by radiological methods can only indicate enlargement in breadth; whereas the measurement of the total cardiac area is considered to give a more accurate estimate of even the lesser degrees of enlargement in the majority of cases. There must always remain, however, the difficulty of assessing the variations in size of the heart within the normal limits, and many factors must of necessity be taken into consideration for each individual before any critical estimate of enlargement can be made. Wilson and Merrill go so far as to state that " not only height and weight, but the body surface, the sitting height, the heart rate, the age, the diameters of the chest, the angle of inclination of the long axis of the heart and the amount of physical exertion to which the subject is accustomed should be recorded, so that the influence of each may be determined." This is undoubtedly the case before the limits within the normal range can be reduced to a minimum, but the calculations necessary when taking all these factors into consideration would appear to become too formidable.
To summarize, the following is a suggested simple technique for heart examinations.
(1) Radioscopic examination of the heart in postero-anterior and oblique positions, an oblique film being taken if desirable.
(2) Production of six-foot film from which are measured the transverse diameter, the area and the anatomical axis.
(3) Measurement of height and weight of the patient. Further, with reference to heart measurements, the opinions formed may be tlhus briefly stated:
(1) The only useful radiological m-easurements of the heart are those of the trans-v7erse diameter and the total cardiac area.
(2) Though there is no reliable index method on which to base the transverse diameter, its measurement is no doubt of value to the clinician in estimating changes in width of the heart at intervals during the course of a cardiac lesion.
(3) The cardiac area is accurately and simply measured by the method suggested, and a definite relationship appears to exist between this measurement and the surface area of the body.
(4) In most of the pathological hearts studied, the relative increase in the total cardiac area bears a direct relationship to the degree of cardiac involvement, even in early cases.
To demonstrate this relationship a series of 100 cases were particularly examined both clinically and radiologically. The cases were grouped according to the severity of the cardiac embarrassment in the following manner:
Class 
0.718%
We may thus state that in the average young adult male, the surface area of the heart, as measured by the method already described, should approximate to 0 7 % of the body surface area of the individual.
The accompanying table shows the grouping of the hundred cases referred to, un(ler their respective classes, and demonstrates the relation between the area of the heart and the severity of the lesion when the heart area is expressed as a percentage of the body surface area (figs. 6 and 7). While these results may no doubt be interesting, it is clearly recognized that many more cases of the normal as well as of the pathological heart must be studied before this relationship of heart size to body surface area can be accepted as, a Note that percentage area follows the cliniical findings more closely than the measurement of the transverse diameter or the heart area.
In conclusion, I desire to express my thanks to Professor Murray Lyon and Dr. A. Rae Gilchrist, of the Royal Infirmary, Edinburgh, who provided the clinical notes of the cases under review. For the inception of this investigation .and for all the encouragement and facilities extended to me during the investigation I am cordially indebted to our president, Professor Woodburn Morison.
Disecussion.-WMing-Comiimander TREADGOLD, said he considered that the number of normal hearts quoted by Dr. Allan was insufficient as a basis for definite conclusions. The accuracy of heart-surface-area measurements was seriously affected by the imaginary line drawn along the lower border of the heart, which it was impossible to forecast accurately, and that the heart-surface-area could not be fairly compared with body-surface-area, as the former was a two-dimensional-and the latter a three-dimensional-measurement. He personally preferred to use the maximum transverse diameter of the heart as the most useful routine measurement, which varied in normal hearts from 9 to 14 cm., and which could be easily and rapidly measured by the orthodiagraph. He drew attention to the importance of such m1easurements being made at a definite time in relation to food, preferably before, as a temporarily dilated stomach shortly after a meal often caused a pronounced difference in measurement owing to the increased height of the left cupola of the diaphragm.
Dr. JOHN PARKINSON agreed that the current method of delimiting the cardiac shadow upon a teleradiogram with the object of measuring its area was open to objections; some of these were removed by the author's new method. Yet it was open to doubt whether the combined surface area of the heart and aorta gave a figure which could be applied in clinic'al cardiology. The tendency was rather to consider the cardiac area as one item and the aortic area as another, because disease might affect these two very differently. For example, in rheumatic disease the size of the cardiac shadow alone might be inmportant, while in syphilitic disease the aortic shadow might have the greater significance. Where the cardiac area or the combined cardiac and aortic area was estimated, he felt that the method required such time and care that it would not easily come into everyday use. So far, it seemed that the transverse measurement of the heart on an orthodiagram or teleradiogram gave as good a sirnple indication of cardiac size as any method, if allowance were made for unusual shape of chest.
Though accurate estimation of the cardiac size was still difficult, it was easy to note and portray change in the form of the cardiac outline, and this often gave more valuable diagnostic evidence than total size. Thus in a heart with little or no enlargement on the anterior view, a slight prominence of the pulmonary artery on the left border, with prominence of the left auricle, as seen in the oblique view, might strengthen a diagnosis of early mitral stenosis.
